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Abstract-This paper presents a compact and broadband 
MIMO antenna intended for wireless access network at 1.7 – 
6.0 GHz. Impedance degradation introduced by half-cut 
technique is solved by inserting microstrip-line transformer. 
I. INTRODUCTION 
Future and current wireless communication need MIMO 
antenna to increase the capacity, improve SNIR, and mitigate 
fading. There are also tendency to use larger bandwidth and 
multiple bands. However, space available for antenna in 
device and access point is limited. Hence compact and 
broadband MIMO antenna offers good solution in this 
respect. Half-cut technique [1] provides miniaturization 
method for broadband antenna but in many cases it degrades 
impedance matching condition of many antennas [2, 3]. In 
MIMO, it may also worsen isolation among antennas [2]. 
II. DESIGN 
MIMO antenna presented in this paper consist of two 
individual antennas [4] (see the prototype in Fig. 1(a)-(b)) 
arranged side-by-side in mirror (see the fabricated antenna in 
Fig. 1(c)-(d)). The pairing arrangement normally needs 
smaller space if integrated with circuit, compared to other 
arrangements, e.g. orthogonal, parallel, and front-to-front [5], 
although it produces higher coupling between antennas in 
pair. Therefore, isolation enhancement structure should be 
inserted to the MIMO antenna and in this case we use slotted 
ground technique [6, 7] due to its broadband characteristic. 
The size of the individual antenna is 30 x 69 mm2 whereas 
the MIMO antenna size is 80 x 69 mm2. All of the antennas 
are fabricated using FR4 (r=4.4) with thickness of 1.6 mm. 
The total width of 80-mm is chosen for the MIMO antenna 
to be comparable with miniaturized antenna pair presented in 
[7]. 
III. RESULTS AND DISCUSSION 
Reflection coefficient measurement (|S11| in dB) results are 
presented in Fig. 2(a). Acceptance criterion for this 
parameter is |S11| ≤ -10 dB. The individual antenna 
(designated as “Left Half-Cut w/ Transformer in the figure) 
is closely matched with Fig. 6 in [4]. There are resonances at 
around 2 GHz and 5 GHz and the shape of the curves are 
similar from 1.5 – 6 GHz. The |S11| values of the two curves 
are also similar at 3.0 – 4.5 GHz. The upper operating 
frequency is higher than 6.0 GHz. However, the individual 
antenna prototypes lowest operating frequency is 1.77 GHz, 
higher than the simulation, i.e. 1.7 GHz. 
The next graphs in Fig. 2(a) are reflection coefficient 
values for the MIMO antenna using microstrip-line 
transformer (labeled as “Pair, Microstrip Transformer”) and 
the MIMO antenna employing extended ground (designated 
as “Pair, Extended Ground”). The extended ground antenna 
is not matched at 2.8 – 4.45 GHz and it lowest operating 
frequency is 1.8 GHz. On the other hand, the MIMO antenna 
with microstrip transformer is matched at 1.5 – 7.88 GHz 
and its |S11| values are significantly lower than the MIMO 
antenna with extended ground. This shows the efficacy of the 
microstrip-line transformer in improving half-cut antenna 
impedance. Nonetheless, in integration of slot in ground also 
improves impedance at low frequency. 
Fig. 2(b) depicts a comparison of coupling between 
individual antennas in MIMO. The acceptance criterion for 
this parameter is |S21| ≤ -20 dB. Both MIMO antenna designs 
show similar performance. The MIMO antenna with 
extended ground has lowest operating frequency of 1.44 
GHz whereas the MIMO antenna with microstrip 
transformer conforms the coupling criteria for frequency 
above 1.61 GHz. Therefore, both MIMO antennas fulfill the 
coupling requirement. It also can be stated that the 
integration of microstrip transformer does not degrade the 
isolation performance of MIMO antenna. 
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(a) Individual antenna, front-
side 
 
(b) Individual antenna, 
groundplane 
 
(c) 80mm-wide MIMO 
antenna, front-side 
 
(d) 80mm-wide MIMO 
antenna, groundplane 
Fig. 1.  Prototypes of antenna 
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(a) Reflection coefficients (|S11|) 
80mm-wide Left-Right Half-Cut Antenna Pairs, VNA Measurements
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(b) Coupling between antennas (|S21|) 
Fig. 2.  Measured S-parameters of the antenna prototypes. 
 
